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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a reduction in 
size, power consumption, and a cost, an increase in the 
number of pixels of an actual image and the like of an 
image sensor for conducting various arithmetic 
processes employing an imaging signal in addition to an 
ordinary image output function. 

SOLUTION: An arithmetic circuit, which is retained for 
each pixel in a conventional image sensor, is shared by 
each column. Signal processing circuits of different 
constitution are provided on signal transmission paths in 
an upward direction and a downward direction of a 
vertical signal line 54 for extracting an image signal from 
each pixel, whereby image output processing and 
arithmetic processing are performed completely 
separately by the different circuit blocks. Thus, image 
quality of an actual image is improved and optimum 
design for arithmetic processing is made possible. 
Specifically, an I-V converter circuit unit 45, a CDS 
circuit unit and the like are provided on the image output 
side. A current mirror circuit unit 46, an analog memory array unit 47, a comparator unit 50, a 
bias circuit unit 51, a data latch unit 52, an output data bus unit 53 and the like are provided on 
the arithmetic processing side. 
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50 t^i. C©Jr5»Eatt«r, ^t-tt4«.. fijfcgU 



7- 



C© 



10 



20 



3©* 'J v h«t«jLl*feS>ft«^* + >'* , 4t^5 
Sfcflffttt'JjET. d6 (B) CCttT <fc5CC. IS 

ifbfi, 2rt©4tfaflffli5R (tf***) «. *o 
[0004] ecc, io©b'*te;wc&Ri/W86r. 
-*<c*S2h4. ***i-4*c*s»*a** 

>©Elte4"&>U"2 07 U- Ag©*J>5> hRM5fcI§IB$ 
fttoSCittlJ:?), a* **4©IS9ftErt*ifcSSh. 

#ftffcu: J: -3 "C lit U fc 7 u - A tJ «5 > I- & 4 lfeSS©12 
IE ft \ f o f As * , ZO-7-*ZT~-Sjl±L?i'ZrJ-s 

[0 00 5] y±© <fc Jr*fi#K4*u 

ij * hjtosa*Hfcffl**4. aft. a*»Ki:Lr«. 

tour*, Il-aiftni6gtcr^rciftcc«. ii »; * fstoffl 
jfiftWttt«issftis»*"iS***» ^^x* 1 
-ett. -. coaSSIftHifttf Static a-tf^-bAatt:* 

[0 00 61 H7». G&fcSSU. afcfcwa'-M-v 

7 IC*W -f -i*fe>tf© l o© f^-feibOrtBlWBftft 
^'IsiSSiar**, H7ic*jt»t. W**©»»*1t0 

&2G 1 0 ©flflSfctt. ia^Bftifi Ur 0 Hi 
t fc? * * * 1 1 «B*lftK*a'i"ft V X * t *» 1 3 

4. covxttj-ii aKirt'swatt^ftW^j"* 

M4. SS^^ffK 1 2 *>r,o#J( ( C o i 
[0 0 0 7] *fc. B8CCM>T, lrt«C* 



30 



10 



&&£I2 0 0 3 1 6 9 2 5 1 

*». *ft«3W«7* h*-f*-F (PD) 2 14. * 
©^«ifii;r«ftftaT«ah7>^* (OA) 2 

2 4. *©sggftifMa-i'&*7U> f- 3 4, 

^waag^ftSEfitS^U^F^t'^HR (Fran* me 
curies) 24-4. C©*U> Y =ltrrHK2 4*>*>©f6 
»ftttSt*2a©^s7^3>^U-#2 64. *© 
^K'W7Xfc£it*'<-fT*E» (offset Qenarto 
r) Zm^)^ffLitihc C<D*>*>, PD2 1ft>6© 
B^flWtSWMUT.i-^ hKltt. PD2 I 
KftttOIIJTfc^^O-^w >y-?"7*-^a> (F 
D) 3 1^4. PD2 l©fiJWifflErl'D»3 IKS* 
r*fcab©i£}*h3>^2£3 2 4. FnB3 1*«;-fe 
»H-5fcab©'J*^hb9>y^*3 4 4, FD»3 
1 ©©<JS#ftSEE-^cffift L £.b£Lfci® 
«BF5>y**22i > C ©«9 <a i- * > y x # 2 2 © a 

*«ft«WW"*±at/fc*U> h ?. 5H1B2 3 4, 
lll*W-f*>.«WW , W''^ < SA) 3 34£ 
WTS. Sfc, */U>hafef7HB24tt. 4^©PIH 
(M1-M4) 3»»H«:SBe8*it:*0. Cti6tt*h 
^tl7U^A>^ , ;4 0t^fiiiU, a!l"C4Vl/-A# 

©^it 9 ft ia^u ' *> c 4 *ra»s r ft 5 . 
Co o o 8 ] 6d9«, c©J:^&-M~^*>»fc**» 

isO. *j<t*3 3ms e c"C*S. ttfc. BT©sftW6C 

te^rot. c©^f c ^-7U-Au-^4E3'J-r53t* 

-A4U5t>©4t&. 

[0 00 91 -b>1f-7U-A 9© 1 Frame) © 
(|J*(CJ3^T, fer©tf**^tt.. F D2P3 l©l/-fe-/ 
hS* (RST) , *WEiJMS^ (TX> CJ:9.'jMS 
■<WiJ:08l!!Stifc«?f#FD*3 lv o*»)iWSh3 

>*/x> (qa) 2 2©y-i-«:«s»sti*. aa. 

>-y-b>1f©Row «t) #flK^(.»T19-f>TO 
K * Is ;U^StR c ft . *> U > h t THKR 2 4 --©ft-? 
■BtMM¥(*l) • SfttBl/ttflP (4)2. *3) mt> 
tiZ, CCX\ UXBOtt* fcHHWfclo©? 
U-'A^*lllC SdttT ^ * v 7 1/ - A AJgfe 5 C 4 «: . 
B*EtS1"*7 U-AjK* ! JftS:x."Cl>< (F r ame 
index: A. B. C. D) . ^ur, a*fflOi6fE 
«2. 0 3T^fI©2vu-A©>^'J4fg©2 7U- 
y fttjuiso t,. 3 >i< 2 6 tc:fec^rit?s 
f-sc4«:J:0.. 



f(k)if(k-l)-(f<k-2>"+f(k 3) ) - (Iz-I c) 

(SI) 

ti-eh. 4>2, *3©©ffl|ia©aift«ctflSl/. iMttt 

( i z - 1 c ) >o{cas3*is. 



©gWtft^IBKTS, CC"C\ fttt©Iz % I 

rxi5iS2 7K:j:S/^r^b£ftf!s , rt>©"C'**), * so 



fit 4* lflL'UB 1 WO Ojj 



IIU. 1 UUi 



(7) 



JJ. 



[0010] .b£K4ai>-C. y fAMfcasShft 

^mt. str f ^*©3M*ai^«stc B#itoififtStt£fc d 

X»©*» ■» "C A©« i ft * . C ft* n > / < V - {/ 2 6 
(D&fl-CWSrt h t L o w f- * ©lltt £ ft -7?. 

2 7 u- ACMnjffT*-***^©^- £ <fc •) fc** < ft 
siwmw&wfsi/ (Be (O ) . -?-n^!2&'^'f7 

7 (I :-I c) SCl©®Sftt*aiF.©IE 
4ft*. *5Kf -feil/«caat*t^, :0/< 10 

I/- * 2 6 Of*- * B^PKMH* I.owtW. * 'J jr 
l-^iiBjSTSiH i ffh7*-£Kft*>. iot, ftf 
^-fejUC-X^. , J>^U-d?2 6©r-i?*5H i eh 

WW. ±S£©*0> J-ailSbfea^+^ftlitoJBff* 

enftawsKjcD. &£*?©£#* «tt«:jt»j-r* 

CiASoJfiliftS. 

[0 0 1 U — 7f. ±K<0-f >-tHs>-3"Ctt. t'^-b 
jU^rA/D^/iS^J 5 C 1 5C J: •J ;MS©lM®«r 

. M I ~M 4 © I -?CC 'j 7 y l< SrsdtaOrfet, 
' 7U-A>*'JM1 ~M4^«5at&L. 3>^U-d*2 6 

•ffig^^v^ti'-fe^©^^. 4>&isl©7 u-Ajfe2tc 

,t 2, S3 S S CC <fc T'J 7 v U > * P ^ % •S # . 
S£l2#/h3 ^Sa5©7U-A»fp*J^ift 
i-j-C. H>SfcH#J£|iSJ8.. :i»«U-*2B©f ! - 

tl i * - it tCl* O S5T C i. lOTIttK'tc £. 
COO I 2] 

(^*fl?^0<k7iri^fl] U*Oft*f=>. JbiS© 
i^ft^y-y-te^tJ-t-tt. Stri'-feJi'CiccSglsISS. 
z&nrz fc©cc . uss^ < ft 9 . . * >■«•© 

'J^Mft. ft6VCC£@^ftT*e£AnSSfC*?>. 4 
ft*fc». «*fcW£**ttir», lW>-©SiR^ 

tft-9-c^s..c©«t7ft-<y-y-fe.> , y t ». ^©sia 40 

*-:-.X3&H-£r t «^iftg^©^:*ft. lfc*$£fl**fti' 
ft. Sii®©?i4i3Sft* t ^Sh.iJ:7ft^».i--5' 

rSlt-tSf©r7*';-5r-i/3>{CtJjfiSftl». 3 
j > a - W"Ctt> 3?0kiffi«iifi^© Y ^ - V t i 19 
ffitc. 15a^?©>!77-©iBiSl6SB^cSh5(«|fi](c*4, 
(00131 fcJSHtt. C©.!: ft^X«:i8^-cft3 ia 
fct©-^*). *©y*J<trSic5K. SiS.«F*3©l5 
«*«MMtT4 C t ft < . ^©$gOft©R1$ftB&tt 
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t0 0 I 4) 

5 «:»©#») iPiS2iM*a»sT *fc© 

K, *^B. -?-h-eh!fiffiiHi.#5:155xt5»S«©Sit 

(OmZVr'iWl ©fa West i . SKHfi^MKc lot 
Wi2 ©{|#{Sj^^iSi{c6^Shfc«Sifi#©feS*iT7 
»' 2 ©ft •§ «Bi4P 4 L , B?rd3& i ©It^Jiiffi^ t ffJ 

as 2 ©it EiaMasT-sft zG*ism.ztt i c t 

it*. 

[ooi5] *i8M©iaft«iniKSsa«: Jaaais 

t, itcgft 51i#«lffi 1 &tT v C t K J: 0 . W^liil^©® 

£C4#T£> BSKCM^ft. ftiSffS^it, 
'ft. 3BKR©£iB3Rft (RiWMt) ^cW^^ZCt-lfi 
3TfiSift5. 
[0016] 

' [^n^©HSS©3BS] ^W©Hli©B»tai(C-3 

•>) k. fig*csiraiqqL ) / c Yy-^-b>!7-©f*fe;us 
iCffl»0-C(.»fcffi»a»«*9A (Co 1 umn=?iJ) 
J5ic^-rst©r-*u> ia^a^©M{iia 

SiQJli : &SiJft@l!S7'av Mil, %2<T>[t^iSM 
m X'&kTtWi. b r1f v C 4 K «t f J . *ffl*©!6iSHft 
iSfiib. ft*S5S>-3ffi»Ja*« 4.d£Eft$st£ flfiti t 

it©r<?>5. ft-b. m^.iiiij^SMt^s.'jimt. -b> 

%©VJ 9 ft S}K J: v riStRt 2, 4>© i t . 
*?c. S««||©*aWV»«Ctf. SSBt'w v {'©-SB* 
<ttt^SW)lWt«:«?±rSJ:7K:iW«lt5. JUT. 

i . aj^ffinsaAfE©^* ( c c -c«-0ti <t i> -cse* 

■ [ 0 0 l 7 ] H l'B**"W©* 1 ©SJS©?U 4 JK J: 5 -f 
^_y.( 2 >^-CD^f*^B!c4r^'3'- , PMa-C<E.<J>. 0 1 K^S 

HJ4 1 f*-bJlV^^i-7-3U4 2, e**JUH^t-t 
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t«4 3, 1 • V-SftHWSP4 4 , CDSHJSW4 5. 

7, y^'JV7^f«48, **yH*=t"-r*BS4 
9. n:,s<u-*W5 0. 'W7*08BSI5 1* 

^5, fcf£-fe/U7"u-f«4 ltt, 36*MHT*1Ett©£ 
C0 0 18] e>*;uv^*t*W4 2fcJ:vef** 

K&lftfc^CW^^ftKESL. lo©lf *-feJM 1 1 
£StRT4fcOrfc£. I -VSjWsllfSSi4 4«.. SfiS 
©@H$ffi#76£R££fc'*-fe'i'4 i 14>6*¥S^S5 

CD SBS3R4 5«. I - VgfttsHf&aS4 4 **>©*# 
S#iO^©^5C8fei%mfcfcU t/tlB 

CT^cS-b'^^Ji/4 1 l>fc©ajflS»««MS1"&fc 20 
©■e*0, 7^ciyy*y7U^B54 7tt. *ru> i-s 
7 -hubs 4 6 0©HJ* 4 * U > r ^ * 7 -b^rt 

(0019) y j e , jvx+i-+»4 84i < tc;>% 

r; H X* * «P4 9 tt % 7* D if jf * U 7 U A «M 7 © 
*U»3t7-feAtr^*t>l/. HjJUJ*J©r-£4:& 

*'J7U-fSI>4 7©ai/> K"J*7'feJWC' , W7XS8 
*tft&rSfc©*C<&S- :«>/<U-*i»5 0». 7^a 

g^T^i^t?)^ -7-£3 ? *?Stf5 2fci. 
-$r8S5 0©a5*F-*4:5v3FU *©':?* 

[0 0 2 0 2 **u *aig5«54«:tt ti^;U7U 

1 . e£HrJU7U-fai54 1 £*JU>h 5*>-B»iB4 6 
£*HSJTS*-f»*SW2, */U»5 9H5BBW4 
6 fc770 *V * U 7 U -f »4 7 ifcBBB -f v *■ 
SW3. 7^rjyy*l>7^^«1 7 4'W 7*BSS 

.5 1 ±*mw*sx^ **sw4*^wva-a. 

[0 02 1 1 ei±©J:9ttftttKfei»T, aSftWftSii 

->riisafefistw »aoi-?©e**^4i i#bir 
3h. e*-fe/i/4i i cto i^itic ft*s»fa^fct v a 4 

©JL*fil (*I©fi^fiSI*lfiJ> ^KSSl'L K9*A> 
H * * * ^S>4 3 K J: 0 * A y * S W 1 *JB3SIRS 
ft. 1 K**jl.©fiS^rt^*B-*««iK]S3ft. * 
©S. I - V£fi0»»4 4 Gr«ffi©*te*ftj&tv 
CDSlal)K»4 5*CJ:-*TP PN (Fixed paU 
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em Noise K 'J is v h ' -fX ( k t c 

5&iiS;©i*!«asAi»©aa*w*.' a*WKtt*a*u 

(«Xl4. KSCC/20QO/Sr.SSTONS/CM3S TM^E SENSCRS W 
ITH E/fcEODED PR0CE5S0RS/6. 1C2000IEEE International 
Solid-State Circuits Conference) #JS) ©fe©^£) 

*i4fs^ia5 4©^-<y5 i SW2©OFF«: 
<totb*^-feJUrU-/ai4 VtiJl^y V 5 9—BWIM 
6 4SiSsffi3ftros ft 

[0022]-*, &mm#M*. X4**SW1# 

OFFjti, ;W**SW2, SW3#ON£&9. B 
ttS4tttftS4«5 4©B*«)T»ft (ff 2 ©ft 3(2 
JSffiSl).k;KaSftte*U> M *-B»W4 6^£fi 
£Sft5. £©«*. K*-te/U7U-f*|M ltt, fc:^-b^ 
V7^t *2iU 2fcisl»'CH— Ro w (It) #fl©£2 

4). s-7-s»W4 6*ceasftfe«R9tt v 

*©t^. 7*-rJjf>«y7U-f4B4 7rt«CffiJ#jfft. * 
©a«cn>^l/-**WS OKJi-oW u-A©-?- >" 
rt8*tt**ft. C©tfc5l^i. f-*9**W5 2 

[0 0 2 3 1 H2tt..e^-b^7l/^»4 
fttfir-bJU4 1 l©rt«B**S*ST^Oir-irBI'C**. 

r4 40©Lfd7-feJl47SL.rCiS. St^-feJi/4 1 1 
B t 7*>y-f*-K (PD) 60i5O©MOSh7 

5>y^,^6 lCCj: f 3^r-i-7"-Y>^? : ^7.i*-^a> 
(FD> *6B«aK2lSfta. C©FDW6 8KCa!e 
ftteSflf tt. i9*B h ^ > S/ A * 6 4 © y- f *f?.4«S 

tRh^>^X*6 5%i*5»J, SIS^JR (S I G_ 
n) 5 4tcS£Sft* a *^c. 'J -tev V h5>5/**6 

r & 9 . iS^iSl^ h 7 >t/ X jr 6 2 iigrS h v >V A > 

©fSB*^1'^ rJ *^ ^S'C^ . **PB»ffyjWf©Jb 

H4WBE-?l»rBBtH*i*©SffKO0»rBBT4- C 
CT?w aSfi^«5 4©T»©X^7?SW2ttTSS 
Wg-g- (Low:#7>f^) ici*)^T*7 4<t 

so +*-*4 2«:J:-9-c1»aRow#BR*h6t, *©l 



2dC4$ 18238 mm t J--T'jm-r\m 



(9) 



IS 



HJBBI*Uf'HB(SEI — n> *H i «h (7£f--f 

[0 02 5 3 -XK. Ufe^ htt (TDR_n- J ) tC'J 
•b, |>sijkX#EPlll3iV «*» r V9>5?^>83K 

ffSHB (S I G_n> KB, UX*©fi*W 

KS*8*va»«K8y- r3«* (TRG_n ) *$t 
?-fejl/HX***»4 SKaBKLtH i ch (7*/w 
/) tti l 0 . mK&M&SR r 9 ^* * 6 2 © 10 
Fl / ^>cctffltSft , ri»41SS5aiWS (TDIl_n) *> 
Hi gh ttz<0. 

gi?7gtt, *3*i§8yg (TDR .-n) £T.ow (ft 
7{ ,f^)K UfcawRiS*'- hSW« < T R G_ 
n) How (#7*-7 , <7') if*. 
( 0 0 2 6 ] C ©* 3 WWW 0 ■ XSSEKg; 15*8 
(S I G_a) Ki£ffi2F*iS.- *l/C. 

SB4 StCfcUTJB. 'J v Ka^iifii®M^«K*Sj* 
8frC<£#. *n*tMS)fl»tSHR/<A'*. SHD 

[0 0 2 7 ] ttl>t . H5.(CB^l.'rffi8t3taP5C«lff 

b. sae^'/a h©aa&4^^*iM*«:<ftH»"*<iiK 

5. ifc. co^fittKlMBfleHB (Ttt*>tWWH 30 
;/) ntm *3 , «RWS 4 ©.hSP©* -f » * s w 
1 4ft I) . ffi**S I G±**«»HM 5 t<m 
gUfimZtl*. «fc. ^x*^ U-AffllB O Scan p 
eriod ) . U-Afflffi ( 1 Frame ) Jadft 

*«4Btttft 0 . 17-f 1>M& < 1 Rc« access perio 
d ) i&B&MtWi.'** @5"CB.. C©1 >8IHJ© 
5. «TB. C © 1 HJBBSKbS&Koc* 

[0 0 283 ?E»ftiB«©a£m f 1? fe.il/ 7 U A §& 
4 I p1©fc9-7 * («*lflfft*lM 10 
©J££Y. G. Cy. Mg) 

Giz i t^-b^;<g^4 t> -etas <>©•?& 5. cn 
B. WTKmri^K. igfSfl^ttlpftiit^th^ 
Jbfp©7 U-AU- I- * 1 0 0 {&«££< . -feJl/5 
©5y£B?fiB#ffi<fc5©"C. *ft£»*5fc©K:SJE 1 5:*3 
<- C tZRttJt't 5 i i IBWHWWB* * 'J a 
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l/fcWi^R OU (Ranfle operating unit) t^Sit 

[0029] aysaw^tt- a9AB-fsut:s 
i'rt«D«ay- hsimjRo»±xmn « e n (r 

$^5. K 3 KHso>T»i. SEL..niSEl. 

C 4 K J: "J . .2 tr©Sft 5 £ * * ^iSfl r ? >^ ^ * 6 
5»±TONi<t4. TDR„.n-l. TDR 

TDR...n+ 1 (clRK^^^^EWJOShS 



[0 030] CC-C. TDR««. tf-bACJOCiSiS 
H r 9>y^*6 2© F U-f » 
I- |- J 7>i/X*6 3©y- H©i5?jCC^5Sn'C4j , 3. 
p D 6 0 *»6©«"WE*6ff 9 tmit. ■'KVftO V * 
a h*tt^©-e&*. TWaft. *«TC«. 35i*^- 

j;-,!. S-f. TDR_n - l©A-;UXEPffllOCJ: 
►Jn"-- H?H©K**»'* ,I J*» p3tv> TDR...n« 
cO'^UXeWUiCiOri^acti'-b^©^'^^^ 

-tut, TDRn+lO'^BIJDlCiO. n + 1 ?f H 
(Otf**ju©«?rasi8«»tTb*»5. C©°$. i^ 8 *^- 3 

%«:^:© ( n -r 2 > © 'J-fe f l- jWlfbh***, c b« 
t.0 . C«J:9ICWCB. ar$s?7©H03SiRK.i^-C 

(SEL_niSEL_n+l) 

8L aBIM'WMWUK©^'^ 0 - ^^^^ ,J * » 
r«©ft*2WSa (TDR.-n- 1. TDR_n. TD 

R_n i i ) wweT* -/^;wx*enJmo-cu< c 

[0 0 3 1 3 JJLt©«3£KJ:0 ■ 2l«5t'?t^ 
0. Sit-fSKB. 2 •feJU©19tehvVi/^>6 4 

2tfd»-6iu©(S5ffl»a«f7btis. •ei^'c. coaa» 

(S*«TW©C MO S * * » * S W 2 ©*> ifiHSfc * 
U> 1-5 9-0*4 6 ltCij^iitJ. c©a#. 
i 7-0224 6 1 ©m"CSi&* 9 A t fcjSt* 9 AttKtt 
3n. 2 ****&©«»*» 1 -3©*U^ r 59-15185 

4 6 ltciffin^. 

[008 2]±3B©2fiBIIWfflK4M>*-C. 4 * 
jl/OflHtMff^sST"*"** C©«ifeB. *b>h^9- 
HH4 6 1KT*«i**l. J i*y7l/W4 7l*3©<t*« 

5 I M_ Cn + I ) /2<fc«3. tt**(cB&fcaS«l« 

y*''jru-f»47B 4 Jbei-3©R0UKttb. WtS 



20C4$ W6ti i«ui» 'j-'TJj'iT-t \w 
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tt. 4fc>1f7U-£ft©^* , JKtBST*. cw* 
iJ7U-fS54 7tt. tf^-feJl/FlWSW l©jE£4|f3SB 

ur**y v** + *8J4aeci^ , T:«Shs. 4-7 
U-A#©#u:>h 3^7^/1^ e*teJU©R0U4 

f/Rl^gKUfciStcy^y V^ + t-J-W4 8t2!fBI 
IfcBStKSft, Chtt* ^> h53 fcfT-b/UOA 7 U-A£ 

^S|J4 7©¥tt£RMU (Range manor/ unit ) 4^sE 10 

[0033] TSSWf£^CC<fc^X^ **SW2, SW 

l*lii*h4U RMUfiO^^iOCO^Iz-A^^; 

)U*«tfT4PM0S h*>yx*7 l<fc*)fcU>K$ 
^-BK«4 6«:Bi**»ha. c©fo te^rt©-** 
ij^^w^h5>V^*72«JONUr*9. PMOS 
h 5 >t** * 7 I B F U •< >4 h W5WffiCC^-f 7 

sn5S{iic^-h*{£^l!S3f5nac4«:^5. c© 
U3*T«»WtcKZUfcflt c CM_n 1 fc^ccJ: * 
F9>yx*72#OFF8h4'i. h9>5***7 I 
0 // - > ± F U > tt^St S ft . 5MS©4 # ~ h «ttB ? 
-f 5 7 h * > * 7 I ©*- h OC&tSWi* 5 ft 

[0 0 34] »< *Y i>yiCfcO>-C, ft**U » h© 

-f**SW2> SW3#OFF4fc*K >^eV7U^T 
3©*-f **SW4i*B I SW(g^«lJ:?0Ntft4. 
*fc, Cft4IB*fcRMUO»#|llSft52 7U-A© 

y*ym^» (sgm) ©*3&te. y*y**© 

PMOS h^>2/XJ7 1 (2 7U-A») 4fifirf"5 
>tf*#7 4©aMttt^J*cJ:-9 1 Ci****tt*CK*^* 
ftS. 

[003 5] ±C (SI) £3Ef7 a r&fc$K. fc4* 
tt, *^*y*fe;UjflRSCCS_ii 3 4CCS_n4 
£|s|fl£i£}£"rSC4KJ:0, ffi©2:/ U-ac«^ 
fcB0£iT5. CfttCfc^ aHffi*3*5 4lc«B8ftT 

£ C . a > J < U - * tt ]w 2 7 U - A©{i-s§«{4£T WIS 
SSMUBTfcftK. Slices, nl, CCS_n2 



KM 2 003-1692 5 1 
IS 

S?2 ^ u - A40ffitcf§^«K*ifc*3S 
(LIU. fi-**ffi«fcET*. 

[0 0 3 6] C©B$. a>/«U-*Bw2 7U-A-CSJ 

ow#lB**ft5. CWC*9. «1) 
*tftffi*«Ift44S. 6Lb. trK©2 7U-A©S*lfi 

i / 4a*©2 7 u-A©a*ffiL4*-T5 h 

±r</>2, <fr 3 tCTnf, C©H* % fiWKS*ttW 
©fc*fc, <t>2* *3©**H?ft£*<^ j<<YX% 

I 2 , Io4BI«'C*»). 7tClW%'J7W«4 7 
*%©flWK«BKS*W«*6tf!>c4*WIIfcfctc*. 
&4j. /Wr^EHBWSl© -014 UTB. yjftii©* 

v - x 7 * rJ 7 0 K & ffi ^ fc & © # ffi ffl $ 1 1 * c 4 fc . 
^-fr^ia«*5 1tt* S*ffiLlM1^rB:7 + oy 
y*«J7U-fB4 7 t©IBfcittW5il'Cir fc SX-/ vfS 
W4**vl*4C4«CJ:0, a > U - * © ftfBOfiS 
tt©«tttSSK^8FEK^ ^ 7 7s t i., 
[0 0 3 7] Sfc, H3«Cte^r," SW2, SW3, S 
W4©^7^^5 i ©S»i<f^.. y*'J7U-rrtCCM© 

e>nn»4. c*ib. ±2*1^-* 3 ©»<¥***? a 
^©sKJSCCJi^rH;" fS^rtCBHOftfi** 

K*/n v * ( c c r C ©#tt««80x 'J 74 u 

30 5) . c©»S<x»;7 ; &^ l J7^*cS3STac4KJ: 

ADRnlt^J:->r#axy7aWjl«Sti, 
yri^4Ccft*L"C*l^*3 ©*OT#BWMrfctifc. 
[ 0 0 3 s ] a±© <t -5 «C*«*B. ^t^ru-f4 

tt5«^«C, IKBO^JtCJ: -vTSgffi.^ V 7*^1/. 
•SJMEBItt*a«fflx « 7^tC>"J 7 JWCtrft 5 C 4 «C 

-f^^sg, a>^u-*©aa^^v*. ft^a©ti5 

H9>y^*iBWB, a>/<U-#l!l!Hll!MtlE. r-^-P 
^ ^©-{ * --7'^JS«7 K J: 0 x 'J 7lSW»*iC© 

*»fWfT*5ftft. 

[003 91 tt*. 6Ui©J:9«cPWMW( 
4tt!8st«B© 2 -3©JBfpa. tft*ftStt * BSlBStc 

so fc, ifcrr*7U-ASt4 , 4^0J:^tcfiES©t:^ 



is 

[0040] *fc. *w©4^- ^>i^c-a. -t&L- 

&{*©#%8&fliTZ>&ffe^<i>5. BMSHfttt. 

» t-jfe©WfcHt^13lR:. 3WJU-*<D7i/- 

AfH^CCfc^T:. &©7 U -Aft^^HiKDil^ 
fc&LB-i" S 1 4 «:£ '3 > u S W©&JiJ#DJSg4 

[0 04 1 ] S6(C. ±2Ofc0IIS^6SK<fc > 3. SEAM 

UcSMVWcfcu-C BJtSHBWra. 4tf7-feA-JH.# 

■f * S W 2 7 A 4ffi&* 7 A€:(?I8StC 4 

$©ttttt<. SEL. O D Dfa'-^i S E L_E V E N 

HK*Hft3 9 AS&tB 0 4 WIS* 9 AS^*teU%^t 

j^Eta. c©*£. a**z©sp>aj'owpe. if 

2"7©7 1>-A^*'; 'fcfrfl&S'ttfcC 4 

9, i;7 T u>^fg^iia^€5? J &S^H:UbT:u< c 40 
[0042: itc. ^mtun^itomttbr... ± 
nw<u-faJ5o©OT*M€m\ *©a. ds«S5 

-fX&dSJt =J > K> 0T4 C 4 <C <fc 9 . 4© 1/-<*"C r 
t??;Uf— 4< £ A> tB U . il&tff i9© # 
e/SBiSci. 0B*f •/ 77 4CJ:>h H&© 

A^^iae©^^^ i A^Atcw 4-ra©-c-8ft< * so 
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A 7 ?©j=#?JC<£!) - ffift-©*^* : '^©A7J<o"Tfio4 
T 5 C 4 K J: "3 . f 7 fe )l ©e*5©*/Mtg* 
Sfei-j *. CWcJ:*)-. ifflflitiWGKai^. fS^SEft© 

Z. tic. &ji©7 ^j^M*7 ^^tii 1 '^ 

[0 04 3] W±©<fc5<C. *«©-/f-f*>*'ff 
tt, ffcfeWCaW bttJjt-im >-9-© f 7 * AWES 
BOrurdSSHKrfcavASte^U $^>«c> 

Lrif7C4^<l: , 3. gusfl©^©®^!:*^ 
S6H±l*©'I s 3!ft^S^iS!©7ftiiS-(t^S.i5E U . t'fe*> 

[0044] ffo^tt. a*oini«m;j4»j?«ai4K*» 

i»-C . S t; 7 * JU**4'< If 4 4 C i K J: 
•3. «aa<t*MH , 6ff 'SCiASe'ftfeiScS. *?c PES© 

#[4K JtS^'J r Ji/Jfiffl't UaJc«S-t«tc J: i^JMi*. 
t*«u»tf*c4*Tsill6i«ca. »i8#© 

' 5i3.0$vCttlil.^©fa*J : &fS 5 5^{SiU. *©«!© 
«SK©Si^^4<cS. 

[0045] ifc. ±i£Ufc«t?». *5lTKiESSh 
i<ii£jii«tR^i^©^©W-5^2^^'J t -*-' l *«*' r 
DKIS-c^tr*. BJBX-t-x^ffi'M/rSSg©^ 

u^©\-5iSfciitaK©A'vA^;:7;-<-/? : &sSW. c 
y^©t(i^5fi^S»ajLii?«:+>T57,^v 

ttOPefiilttfctt, ^*7A©[5]05S^<:.J:O. « 

[ o o 4 6 1 ifc. ±aofe«Ttt. r-J- u * r 
b^5H4 7tcfct»r. l o©S*iii^.¥t4^*ti5'3'SS 
^7 u- a©t 2 7 AJa±©4i*^rt)tt©JJDS?^ 

*©^4tf«C &7 U - AKWltr S> * 'J * 

JUttlg*5«*l*^"?' I" V ^ 7««C&iSgU. 7 U - AO 

JUISHfcSWT©., f7"feA7U-f 4 1 t 
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©* ♦ * + ic j: * i iuafitsiRfif o^atf s 

[0 0 47 ] 5fcK 4 4^©ff2©jat©fMMffle-9l> 

«»©*«ttwt?*s. rfcbn. <«*«> 
L"ca¥*Kj8afr a ci-e, * >*© 

5 5--©z* + >ftt£©B8tS.J:»). =.?l3M3© 

ij „ I- 3t!&£tB£r Sfc*05fe¥®JR. 3 5 9 - i * 20 
* + >ibftifttt *) fc»<Offi»^& £'©£ < ©5Pn 0 n#'& 

{ttSCiJi^l-C^^. *cr*^©|f?2©^S© 
j^S-ca:. ±jfc OfcJtWBfr&K: J: S 3 SCTcffiHEtf * 
?Ag*V>r. -p >SM1e£*Tfj: 'J J -7-StMEM 
S (Micro Eleciru Mechanical system ) 5 9— 'C&fiS 

[ 0 0 4 9 J ft 1 0 «. *jfM&©3S2 ©ft86©)&ji§W© 
3^TCSBHt^^f'^K)fll.^MEMS5-5-r©fflbS 

4 ?^M2 "y-t-hi (0'lx.tf. iHirushi Miyajima. 
journal of Mi electromechanical systems. Vol .10, 
lto.3 2001 P418-P424 J £W.) . C©MEMS 2 5- 

(2. 1 2 0 =fe> Jf/t^-* 1 2 1 «JK*J ttW 

2 0B£X 1 2 lK$6cti5CitCj:*). 

t > i?S 1 2 0 A OBIStS i »te 4«8 ^ r HCTtt i 

[005 0] ^ * JK-X 1 2 1 Kit, "liilffi I 2 0 © 
SIEijK-b A JU 2 2 ^liftn A ii> 1 2 3 #BBS3 
ft. Sfc. BBM51 EO^t'ttST'-'y?. v I- 1 2 4 

y-7";L. l 2 6 ^^L/^MSfen^JU l 2 3 icij&T5?* 
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«1 2 0©&&£fcfcBU &*&=i VJH 2 3 ^0©fiffi 

Hi) 1 2 OOX^ + ^fffeS-ii'SCi^t-SS. ft 
fe, fl-8pa>s>©:i:/Ma-;Wej:«3. 5*-©tB*WW3ft 
gt. S5-Ofi(lft.. SOTfcWHi, fflk€»WWSCi 

[005 11 Sfc> B! 1 tS&£©jH5>K 
«fc t) . »»K 2 9 - ffi©H 9»*3>KO-*TS#JU 
/<^y h >J ? £51$.)*- Hi. 2 ^-ifiOtfeSiStCPi^ 

tVi/fiB I 2 0A4:*y-f « FOflBlilKJCorWBEr* 

Tirf «fc 0 K. ?. 9- iffiaaJi-tfKJW Z»M EM S 

[0 0 5 2] ftfc. MEMS 4 5-©-Wi 

U"C. «®5Bft«!©7^i-t^Jffl-ir4£fl'i:^l'W-' 3 . 

*©«!©»a*»iSi i h> - 1 >5^p^©«fiia 

e J: 4 1 >s^m«*«WE l 6M'8 1/ 1 x * * vttfP* 

©MJgSE^S^T'lffl L/fcX -1? + >SMf*r7 'J 4>©<t <H 4> 
S C t tfX # 5; S * % «C . H-S8UWC 5 5- 

«. Btttc^WISffivx^ A©/Wg{fc*«5IS6r**. * 
?c3 %<c, ±ie©MEMS 2 •■j-tt— «SiWK*a?»H« 

ifctt. LEDtti'©^.?:. MEMS£5-4^I-© 

[0 05 3] if^WZpMX&yM&ftz^ 
■CIRBBT4- H 1 112. WtW©»a©g5tt©»BW© 

^•^©^SBKu-^cT^^Ai o oitmLttk 

17 M 7© A F ffJJfciSl* 0-C5!a a a ft$rx, ®^ Sn-Cii 
•J . H 1 1 K>7<T J: 0 (C. u-^ytaP. 1 0 1 A>*©iUtl 

[0 0 5 4] -e-LT. C©^ 1 OZiPZMiiSi&Z-l' 
1 1 1 *»1/"CJI 1 ©HliS©JfJSsCTt ; Sl3gL-A:-fe> 
o -9-110 XiffitZ C iKJ:*) . 3 #3c!P.ffist8ir£tf 
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5, tt*J. *0>Jr«. 136 (A> CCjnT0fl£l3i&©2*? 

3£©X* + >S?t7 «>©t*5AJ. M 1 OfcwtfcMK 
MS S^-%fflt»2>c£4>nIte-C*S. C©J:7ttL"- 
if^o^vAl 0 0*J8i.>4C£KJ: V U-^ifciil 
0 1 (cvh32©;£S& ftfMBtS©* 

(00 5 5 ] i/c, u-tf*a^-7A 1 0 OOESMia 

to-ctt. nri (a) k>t^ok. u- io 

liS-»-X*r-M0 3©I«KiESl/tt>J:l»U 
U<»H1 I (B> K5jTT<fc^«: t S?-****©® 

-** + 7- 1 0 3<D®mc&5Bi?Z&&tt. U-1fjfc« 
1 0 1 *>65&lifcfrte*tf v ->-tC J:o•r^=f• 

v>Sf^-C*^X , J d M;:iOElf6ft4C££&4. 
[0 0 5 S 3 jm©W*fl:*M4*iftW©ay4© 
gJS©JftS0!£ b r . ±j£ 1 1c% I ©#ISt ©I&JSffl £ l§l 

<D'jtteZ@.tii t. i ? -«c <fc ?> x * t v &ga?T&*> 

•f.. LED j£Jt7a*©t££7 U~ A £ ! . F. T) }fft7W©tS« 
7 U - A £ ©ffl-CJfc»«»41? tt V C £ K «fc *) . #ftK 
*fL/-r*B««:S)<5 ! a<$©!2a* o79B£ T4 <fc -5 KMT 
SC£*TSS. c©«&r«. LED/M^S 
$g&4tt£-©*II1i!|)K:J: , 3 , te-fe ^©Ji^fWJ^ "Ifife 
£&2>. 

W«:-Pt>.TliWJ-i. i&Lfc*^©»fi#lfcJ:SIH 
• tt&MiiBtC J: 4«MRV;i *Jfll> 4 C £ tc«t ») . fei 

(j&jflw l ) *w-ca. ±j&btc.n t ~^"4©*ifi«j& 

S^K^i^g^©^?**^^ &K£tnfE£?S 
-5i>-c. jafii©ffA>e>. ft-5>#E©Be&Efflicftsiisi& 
ttt*in-J"«iB*tf5. cnwo. 

.s,#P«:*a4Sli*©gi«©»€:W , 3!i*.. WS©iH&*& 
££}fi£*4. C ©•&(£«: J: 9. JgSFSiS. 
(PDA) , TV*SS. TVSWSfcfcttifflflBieK 
fe^ t . *ffi©$i8&frfc -j X C » * A** . £ 
&4Att©*fc&*tlJTC£#'^S£&4. tntt. £ 
S-J*ftA*KW.» i«»rr«©tS«*»IM- * C £ K«fc «3 . 
7 -; > -f F3«OMS^i'«i l/C»t»S C £# 

[0 0 5 8 J itc, 3 rjK.kSinfceifl.*?. MHtOfc 
ffjROffcbO tc«s©Sg4BHr> 4 C £ "3 
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t>SC £ tc J:"D . 1£g&(gA©iWcA*ft*"C<!S#1' 

ws«**mtw* . ^©sia&b^ts^Kt?^ 'j 

C£#TS-*. ire. *HE©ffift©14lH»a«. iBfftSS 
& 1«*i8sS©fflHi©mJea£ C £*«'5Ifi6t 

ft 2). tf'Rtf. ©^©JSSKfc^-Ctt, Sl*C# 

fias*©**'j*^"tff&5fcft. j^tt5raiA s A>»5^£" 

*) , gSSil^©t»J ') HI b Jitffi^c * 5 C £ 
4. 

(0 0 5 93 (CofflPH 2 ) ±a!Ufc.W5 1 ~~% 

4©35tS©r;S^I«>ri-3fc9]BrS©J' ^ y - A£2 oH^ 
r. jPJB«r««CJ6;C"C2 0©i«ffe%^*f5. 
20 2 -;©ii&K: te ( > r ^ K: -f- m K ft 4iHfe J &^"5' 4 '* 
©W^fTfeTi^KTi. cnti, W^tt. flSffiSfa 

©i/S*U-^a^£Lt. *4»M©*— 
t§)?fK:BHS3nfcStt:(gSCl ( )(i:ii®±rl!aT4C£ 

*JoJ1i6£tt4. *fett. A^ft4S(5S©+^l B .a<j(i: 
^©SKtcis^i/c<) r*^ £"©!fc@* >; r juf -( 

AKK{§-3-4C£#^SfeT:-ft5. C*i6.W. -f^'JT 

[ 0 0 6 0 ] *fc. ®i5Ji©4-#- F.- 
ao ££. *fl^ffffiLtel»flt*iiK8ii4c£«:i*). 

ft:. Tv ,, J > /—>3V«:j:-5-cti. f-fflrK*4Sft©* 
=fc^m-r 4©r«ftr < . S^Kft £ii®«:ai7<"S* £' 
©{SCPfeMl<feTft»). ^sfeHiKctitO^aiSi'Ste 
r5tc£©^t^Iflfeit4. Sfc. 3S«K*t>-C. •> 
xfA % 2 WK6>r . 3 e«±-C4»iBflt©#s2tJ:^ISB 

10 #njaE-cft4. 

(0 0 6 1 3 (JZ^CT 3 ) *WTtt. 1 -Si 

4©|IM©Jf?^lC^l'Jt9lK*©>'^irA?:Hit,>T. 

ffift KME £ SES4ii^ * 5 i S* ^c^S- a # » I- ©»flP 
7 •( - y ^SHJSPCcfiJ^-ri. fc£x.W. aiBESft 

fRH£i;ft;mS}©i5ii»*^life- , :*4. ^* 
cc* -»t t » *1MWC« 6 *©S WH * W i * K - * 
#Kf»*<*3li l/tt d » J: 7 . *©«|g©H5^teSRB ?r 
»t^^i'©Mig 1 &igtC£A5''J8B"Cfti. *fti... t". 
so Jd^f-Atfitlffla** K4-£*K}iiSStf, u^y I- 



0C4? mm v--7'jj'}Tfm 



&4) 

25 

o . a # v htfwaoaswsa©-' » ^tw*" * c t 

[0 0 6 2] (fisfflW'4)*«-e«. ±asLfewi^H 
^©EiittWfcii^^fc^Kft'*' c 4K «t o - 

AC!1 3 X7EKSt»«*»IR»"flt8-C* £©r. W*©te 

&c£tcJ:9. A©*W**-> (J>.xx?-r-) ©i2 
a*rajfi£4rj:5. t*i*WJB1"S<b. fc4S.tf. 
? v -K J: ia-f - -%<r$$mi £'#"Jfi£ 

4frS. cn*i»» ><V3> (PC) . V-K citf? 
h. SSAV. [ Tffi8&4*©a— «/-• • 

-cabins***. c©y*xj-+- aai 

[0063] (ftfflWR ) WCtt, B«©IHfiiffi«* 

fOTT*. fci AWaa&trfc * 'J < ~ 

*. -e©fg, T45/E©A$#*fc#£. "£©A»©3<© 

U -^•5»S*>lCj;'OA5Jl© ! !#S=£:t7fe i 5. £©4 
Jffl -®4©9?«i©^.^©- | 2>t->^'f ^«C*3 
t»rtt«ffi^©*l»4H«*KWC**«?. ctfflffl 

T. ^{*©4*?*<taS^'C©S2aE«:fTft*Ci#?III& 
[ 0 0 6 4 ]*/<:, £1 -^4 ©^S©J&M'!©"b>^ 

at*. Amoh-cn < . a»©!»(*©asK<cm»*«i 4 

fc<. QDdi©15Si. ItbKtt. v itX** (M!3) ©1» 
®4U-CK«tU. s2S& i2fff©r~£4l/ -CfflC>ac4 

[0 065] *Wtt. ±2!l/fcjgl -S4 

tf ft i». 7- *tt*ft 4l«l"*lca#»S«©B»*ft 
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■5C4tcJ:*}. BWW>B«W* ^-F^^^t'K 
-5 S? © t' 7. * A £ AJSiTT S C 4 VX' S 2. , 

[0066] ussaffl7) *«». ±aLfc»i-**4 • 

O-C. JSB(Cft-9-C^ftA©S». EE-^-Ct^A©^ 

tt«©tW(«f«K s ». C©ttffi*S*tti^- 

x7/< v y^{V.l/^;u©SWd:4'K7 ^ - F 

y<v^f £C4#-C*S. Sfc. tc'«ff]2©«fc^ft^* 
[0067] (JEWW8)*W». ±2Ufcmi-gJ4 

A3*s*yy>y«c«»v*. wi©s«©»aKj: 

:M^liffi©B5!l54 3 *jBt«*«BBH« 
KTUfife-C*5©t. ^©3^7t*-7 : y>*'4. P«© 
§3 »3 W 0 K <fc 4 1 {> 7. f t v f > ?ft °mv tb i, 4 

(£ffl0>l9 > rtfflt«9 4 UTT, .kfcSS 1 -^4©m<5© 
«^K/?t*««Kffi©^ v'A $M F li G 4 © ^ "/I? 
H?jijajLiflfiSKf<JS"l"4C4*sr* 5. 

[00681 

f5 2 ©ft 9«H1»tCSi. o <S*t*BS*ff 0 C 4 K 

a*«BM©0»tMT5c4*»t:-*a. *»w©si 

|g^«KJ:orSPK W2©(I^taiS3S«ce^t. 35 
•S®vS#Mffi?:MiJ©t5IS5"ClT'J^4^-C*-2). 

^-cfciBL. sBBrt©«fi)P6a^KW*ris*fk«: 
[@ffi©R5m^^] 

[|Sl 1 ] *^Bg©^iia©JBSJCj:4-f 



0 G 4^ 1 Willi 



'J--7'JrW-7\\tl 
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[134] Hlcc*r^^-^>1^®iiSift^B#0»f / H 
[SI 5 1 H 1 -f ^ -^-fe>*©BIBHIHO$©ttfP 

[g 7 ] ft*© -f y -^*>*o±(*lMtt:mt^a * 
[09 ] B7^7j^^y-l?*>*ictoW4ffi(*SWB8 

[an 



ID 



42— 



48- 




50—- 
52-> 



-51 

5 Data OUT 
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JBHfj/^yA«ciBi>*MEMS a^©***!*** 

4 1 K^-bJUTU-fW, 4 2 fcTS'feJUVX+r 

4 3 fcf£*JUHX* + *«, 4 4 -T-V 

nMBIXBWt 4 5- CUS|Dl»» t 4G 

S^-SHBB. 47 7+U$0**»J7l/-{», 43 

jf*tfV** + *» 49 ^UH**** 

§|i s 5 0»v-3>'^- 4 >t si '^7^98 

gp.. 5 2 5 3 BUjf-i'Xa 

SB. 5 4 fel£{t#ftL 5 5 *T(tm 6 0 

-■7*hy-f*-*F, 61 Rah9>^^*»'6 2 

fSHBftl-*>S?Xir. 63 'Jt^H^ 

6 4--HMSh^>i'**. 6 5 '-3BR 

[eg: 

1 Scanning period « ^ 
F^me^Aibilwbi'iAZtetebalAsWa! • *"7 
Index ' 1 ' t-^J^JV 1 

^ 1 F rame 




0 « /i » > Vc 

P »l> ^ It r>! 

Memorizing Auto-zerolns Comparing 
period period period 

0)1 <t2 $3 



la 



IWW lflioo iwjdtj /--jjyyj mit/ 
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[B4] 



MIL 

TUC 




ecu ^A;u^ _; j 



UUI— 



vur. "jy: ; ; 



[35] 




ZUUW WUOO IVqUDTJ J-'iJJJ) J \\v 



0» 



003-16 9 251 



CH81 



1 Scanning period 




Scanning 
mirror 



i - 1 i i i 

1 i i : : 

Detected time (T=Td) 



^ . . . Co Co Co Co Co Co Co Co 

Column OUtputS—* fl2 5 jug ^3 #95 #121 #144 #169 #192 

R-#62 




FT 3E3E JST g S~Output circuit 
SG isnFT TT r^lSs blocks 



Co Co Co Co Co Co Co Co 
#1 #24 #49 #72 #97 #f 20 #145 #158 



2 0 G 4* \mn 'J.-r'JJ'-v-fW 
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